Aberrant expression of HMGA2 in uterine leiomyoma associated with loss of TSC2 tumor suppressor gene function.
Unregulated proliferation of mesenchymal cells in leiomyomas, lipomas, hamartomas,and other diseases has been linked to the high mobility group (HMGA) family of DNA architectural proteins. HMGA genes are primarily expressed during embryonal development and silenced in adult tissues but can become reactivated in neoplasia as a result of chromosomal rearrangements. Although the genetic data suggesting a role for HMGA proteins in tumorigenesis are compelling, the biological role of these proteins in mesenchymal proliferation and differentiation is incompletely defined. Uterine myometria and spontaneous leiomyomas from the Eker rat, which carries a germ-line mutation in the tuberous sclerosis complex-2 (Tsc2) tumor suppressor gene, were analyzed for genetic defects in and expression of the Tsc2 and HMGA proteins. Eker leiomyomas exhibited a 50% incidence of loss of the wild-type Tsc2 allele and an almost uniform loss of protein expression, implicating loss of function of the Tsc2 gene in these tumors. Concomitantly, HMGA2 protein, which was completely absent in normal myometria, was expressed in 16 of 19 Eker leiomyomas. HMGA1 was expressed in both leiomyoma and normal myometria. No structural alterations were observed at the HMGA2 locus in either primary rat leiomyomas or leiomyoma-derived cell lines that expressed HMGA2. These data support a role for HMGA2 in the development of smooth muscle neoplasms and suggest HMGA2 expression is a point of convergence between the human disease and the Eker rat model. Furthermore, these data indicate that aberrant HMGA2 expression can result from dysfunction of the Tsc2 tumor suppressor gene, in the absence of structural alterations involving the HMGA2 locus.